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Abstract

Total length of stream networks and main stream length vary with topographic map scales, and
the stream length of drainage basin on topographic map can be viewed as a fractal

Total length of stream network and main stream length are represented as only stream area
ratio(R,) based on Horton’s laws, thereafter the fractal dimensions of stream network and main
stream length are derived as a simple function of stream length(R;) and stream area ratios(R,)
respectively.

The derived equations of fractal dimension are applied to Sansung basin in Kum River and
compared with the equations already existed. The stream network appeared as space filling with
fractal dimension near 2 as map scale increases, while main stream length shows near 1.

The results of this study are expected to be helpful in the quantitative analysis of drainage
network composition with map scale.
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¥ 1. Geomorphologic parameters of Sansung Basin

Map Scale 1/50,000

Stream Order 1st 2nd 3rd 4th 5th
No of Streams 52 12 4 1
Mean Stream Length(Km) 0.725 1.267 2.850 8.200
Mean Drainage Area(Km®) 0.551 2.692 9.501 51.259
Map Scale 1/25,000
No of Streams 99 24 6 1
Mean Stream Length(Km) (1.555 0.950 1.833 8.900
Mean Drainage Area(Km?) 0.360 1.233 6.345 49,120
Map Scale 1/5,000
No of Streams 450 114 29 6 1
Mean Stream Length(Km) 0.288 0.578 1.136 2.594 9.360
Mean Drainage Area(Km?) 0.053 0.236 1.225 5.080 50.036
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H 2. Horton's Order Ratios -
Ratios |  1/50,000 1/25,000 1/5,000 “ 104
Ry |3.652(-0.99863)]4.559(-0.99807) | 4.555(-0.99819) Stream Areas
Ri. [2.2452(0.99063)|2.4551(0.96432)| 2.3308(0.98979 107 0 ) 5 5 4 : 6
Order u
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B 3. Measured Values of Mainstream Length and Drainage Area

Scale 1/50,000 1/25,000 1/5,000

Stream Mainstream Drainage Mainstream Drainage Mainstream Drainage
order Length(Km) Area(Km®) Length(Km) Area(Km?) Length(Km) Area(Km?)
st 1.85 2.55 0.75 0.50 0.27 0.04
2nd 2.25 3.21 1.50 143 1.29 0.63
3rd 8.40 23.16 7.05 18.13 1.84 142
4th 1540 51.26 16.75 49.12 5.84 12.50
5th 16.70 50.04

L=0.9791 AM L=1.1668 A*% L= 1.6089 Ad

¥ 4. Fractal Dimension of Sansung Basin: Com-
parison between 3 Equations

Fractal Dimension 1/50,000 | 1/25,000} 1/5,000 d = 1.00748

: d = 1.8(‘)605

Feder d=(2 log R[‘)/]Og Ru 1,249 1.184 1.116 10’—: — T 3 : :02_8132
Rosso d=(2 log Ry)/log R, 1088 | 1.09% | 1.010 '] d = 1.02472
d = 1.00546

B ol d=(b log R)/log R | 1276 | 1206 | 1119

o T d = 1.08545

Rosso D={(2 log R.)/log R, 1.742 1.852 1.809
Tarboton D=log Riflog R, 1.601 1.689 1.792

Stream Segment Length (m)

e
7 D=log R/log R, | 1838 | 1824 | 1981 . T 4= 10sers
E 5. Measured Values of Stream Segment Le- 0! MBS S as o) pun e e L N AT B
ngth Unit : Meter k ‘l?nil Length r (m;
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